Operator-differential equation of parabolic type or elliptic type are considered in a separable Hilbert space. The solvability conditions of these equations in the space of smooth vector-functions are found. All the conditions are expressed by the coefficients of operator-differential equations.
Let H be a separable Hilbert space, A be a positive-definite self-adjoint operator in H. Denote by H a scale of Hilbert space generated by the operator A, i.e. H α = D (A α ) , (x , y) α = (A α x , A α y) , x, y ∈ H α , α ≥ 0. For α = 0 we assume that H 0 = H. Consider in the space H the operatordifferential equation
here Re ω k = 0 , k = 1 , n, the operators A j j = 0 , n are linear, generally speaking unbounded operator in H. Note that for Re ω k < 0 , k = 1 , n we get a parabolic equation, and for Re ω
Denote by L 2 (R; H) the space of functions f (t) determined in R = (− ∞ , ∞) almost everywhere, with the values in H, with the norm
In what follows, for m ≥ 1, where m is a natural number, define the space
with the norm
Here and the sequel, the derivatives are thought of us in the sense of distributions theory [1] . Let L (X , Y ) be a space of bounded operators acting from the space X to the space Y . (1) is correctly solvable. In this paper we'll find conditions on the coefficient, of equation (1) that provide well-defined solvability of equation (1) . Note that similar problems were considered in [1] [2] [3] [4] [5] [6] .
At first consider the equation
It holds the following Theorem 1. Let A be a positive-definite self-adjoint operator, and Re ω k = 0. Then equation (4) is correctly solvable.
Denote byf (ξ) the Fourier transformation of the function f (t). Then determine the function
Show that the function
belongs to the space W s 2 (R; H) and is a smooth solution of equation (1). Indeed, by the Plansherel theorem
Since A is a positive-definite self-adjoint operator, and Re ω k = 0, from the spectral expansion of the operator A we have
Consequently, from (6) it follows u W n+s 2 (R;H) ≤ const f W s 2 (R;H) . Obviously u (t) satisfies equation (1) everywhere in R for s > 0. Theorem is proved.
Lemma. For u (t) ∈ W n+s 2 (R; H) it holds the inequality
, where
Poof. Let u (t) ∈ W n+s 2 (R; H), then by theorem 1 we can represent it in the from of (4) for some f (t) ∈ W s
(R; H). Using the Plansherel theorem, we have
Further, from the spectral expansion of the operator A we have
In what follows, from inequality (8) the statement of the lemma follows. It holds the following theorem a solvability of equation (1 Then equation (1) is correctly solvable. Here the numbers C j are determined from equality (7). Proof. Write equation (1) in the form P u = P 0 u + P 1 u = f , where R; H) , allowing for the lemma we get 
